Tbe visibility of leaf glandular trichomes with 10x magnification was examined lor 7 sagebrush taxa. In 7546 of the Artemisia nova plants the glands were easily observed protruding through a lryer of nongl8ndukr Mehomes (hairs). On A. mbuscukx md the 3 subspecies of A. tridenWa the glands were covered by the hairs and were not visible. These structures un be observed in the field with a hand lens and provide a supportive characteristic for the identifiation of A. nova
each plant with a dissecting microscope (10x magnification). Our previous study found equal numbers of glands on the adaxial and abaxial leaf surfaces (Kelsey and Shafizadeh 1980) . The visibility of glandular trichomes over the entire surface of each leaf was scored into 1 of 3 categories: (I) inconspicuous-glands occurred below the layer of nonglandular trichomes (hairs). Frequently, the hairs were so dense that no glands were observed. If hair density was sparse, the glands still were not easily recognizable (Fig. 1) ; (2) conspicuous-glands protruded into the nonglandular layer and some were esily recognized. When the hairs were very dense, tops of the glands sometimes appeared as small dots or openings. Glands seldom extended beyond the nonglandular layer; and (3) very conspicuous-the glands formed distinct spots or openings in the hairs and sometimes extended beyond with a drop-like appearance. The glands were easily observed (Fig. I) .
After the observations began, subtle but recognizable differences became apparent in the layer of nonglandular trichomes. They were scored for each leaf into 1 of 3 groups: (1) fluffy-hairs were separate from each other, not stuck or matted together, and individual trichomes were easily seen. Density and depth of trichomes were not a criteria, as they varied considerably (Fig. 1) ; (2) stucknonglandular trichomes were stuck together, individual hairs not easily noticeable, and; (3) matted-all trichomes were tightly stuck together, matted to the epidermis in spots and not individually recognizable as hairs (Fig. I) .
To maintain objectivity, the leaves were examined without knowledge of their prior identity on the herbarium label. Each specimen was then identified based on the morphological characters available.
Results and Discussion
Over 1,200 plants from 7 taxa were examined, with specimens representing the geographic ranges of each (Table 1) . Although gland visibility was scored into 1 of 3 categories, the 2 extremes, inconspicuous and very conspicuous, were most diagnostic for species separation. Seventy-five percent of the A. novu plants had very conspicuous glandular trichomes compared with A. arbusculu and the 3 subspecies of A. tridentata that all had at least 90% of their individuals with inconspicuous glands. Differences in nonglandular trichomes, although more subtle and difficult to detect, also were apparent. Stuck or matted hairs were observed almost exclusively on A. nova (82%), with only 4% in A. tripartita Rydb. ssp. tripartita (three-tip sagebrush) and 1% or less on the other 5 taxa. This feature may be caused by sticky terpenoid constituents (Kelsey and Shafizadeh 1980) released from glands that ruptured during development.
Within-plant variation did occur but was not excessive. Approximately 80% of the plants in all taxa except A. longiloba and A. tripartita spp. tripartita showed no variation in gland visibility between leaves, or had only 1 leaf that differed. The latter 2 taxa expressed the greatest intraplant variation, with 80% of their individuals having 3 or fewer inconsistent leaves. To reduce errors from this source, numerous leaves should be examined from throughout the crown or specimen. The occurrence of whole plant color forms (glossy, dark to pale green, or silvery-canescent) was noted first by Beetle in 1960 and confirmed by numerous other observers (Young and Asplund 1964 , Winward and Tidale 1969 , Brunner 1972 . In addition to being morphologically separable, they also differ in animal utilization; the silvery-canescent form is heavily grazed, whereas the glossy green plants are grazed less (Brunner 1972 , McArthur et al. 1979 . The character of the hairs determines the 2 color forms. When these structures are dense and fluffy, covering the glandular trichomes, the plant is silvery-canescent; conversely, when they are stuck or matted together with protruding glandular trichomes, the plant is glossy green. A small proportion (13%) of A. nova plants had fluffy hairs and nonconspicuous glands, like those observed on A. arbusculu (Fig. 1) . This condition caused the most common identification error. Winward and Tisdale (1969) noted that the silvery-canescent form of A. nova resembled A. arbusculu and was easily confused with it. A high proportion of silvery-canescent A. novu occurs in Nevada and California (Table 1) .
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Brunner (1972) reported that A. arbusculu ssp. urbusculu may have white glands. In this study, they were observed on 5% of the A. urbusculu ssp. urbusculu, 3% of the A. nova, and 1% or less for the other taxa. Most specimens exhibiting white glands came from Nevada, Utah,or Idaho. This character was not taxonomically useful.
Varying shades of yellow, orange or red glands occurred infrequently in about 2% of the plants. This was more common in the older specimens as a result of terpenoid aging in the glands. The color made them easier to see compared to transparent glands on fresh tissue, and was taken into account when examining these specimens.
Conspicuous glandular trichomes were observed on A. nova plants from all states within its geographic range, and they are visible in the field with a hand lens. The importance of field identification for sagebrush species has been emphasized (Beetle 1970 , Kelsey et al. 1976 , Beetle and Johnson 1982 and is being stressed here. It provides a comprehensive set of characteristics (morphological, geographical, and ecological) often with subtle differences and extensive variation. Uncertainties from variation can be minimized in the field.
Chemical characteristics are also useful in separating and identifying sagebrush taxa (Young 1965 , Holbo and Mozingo 1965 , Brunner 1972 , Hanks et al. 1973 , Kelsey et al. 1976 , Winward and Tisdale 1977 , West et al. 1978 , Kelsey 1982 and should not reduce the importance of field identification. Chemical analysis is a good check for field determinations and can be very helpful in eliminating problems caused by morphological variation.
The visibility of glandular and nonglandular trichomes on the leaves of sagebrush with 10x magnification can be used as an additional taxonomic characteristic for A. rtovu. In combination with the other diagnostic features they should help reduce field identification errors caused by morphological variation. They also provide strong support for A. novu as a distinct species. 
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